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SPOILER DEVICE FIG . 2 is an exterior perspective view of the spoiler device 
10 when seen from the back side ; 

CROSS REFERENCE TO RELATED FIG . 3 is an exterior perspective view of a link mechanism 
APPLICATIONS 30 ; 

FIG . 4 is a sectional view of the spoiler device 10 at the 
This application is based on and claims priority under 35 time of being accommodated ; 

U.S.C. $ 119 to Japanese Patent Application No. 2018 FIG . 5 is a sectional view of the spoiler device 10 at the 
179819 , filed on Sep. 26 , 2018 , the entire content of which time of being spread out ; 
is incorporated herein by reference . FIG . 6 is a sectional view of the spoiler device 10 at the 

10 time of interference ; 
TECHNICAL FIELD FIG . 7 is a side view of a spoiler device 110 according to 

a modified example , at the time of being accommodated ; 
This disclosure generally relates to a movable spoiler FIG . 8 is a side view of the spoiler device 110 according 

device provided at a front portion of a vehicle body . to the modified example , at the time of being spread out ; and 
FIG . 9 is a side view of the spoiler device 110 according 

BACKGROUND DISCUSSION to the modified example , at the time of interference . 
15 

20 

DETAILED DESCRIPTION This type of spoiler device proposed in the prior art is 
constituted of an arm ( intermediate link ) fixed to a spoiler Hereinafter , an embodiment for implementing this disclo body , two links ( a drive link and a driven link ) connected to sure is described with reference to the drawings . the arm , and an actuator that drives one ( the drive link ) of FIG . 1 is a front view of a vehicle 1 including a spoiler 
the links , with at least one of the two links being constituted device 10 according to this embodiment , FIG . 2 is an 
of a perforated member that is freely and elastically deform- exterior perspective view of the spoiler device 10 when seen 
able ( refer to JP1994-227444A , for example ) . According to 25 from the back side , and FIG . 3 is an exterior perspective 
this device , when the spoiler interferes with an obstacle on view of a link mechanism 30. As illustrated in FIG . 1 , the 
the ground and external force acts on the spoiler , the link is spoiler device 10 according to this embodiment is a front 
elastically deformed and thereby absorbs the external force . spoiler device that can emerge and retract relative to a front 

In the above - described spoiler device , the link is consti- bumper 2 provided at a front portion of the vehicle 1 , and 
tuted of the elastically deformable member , and thereby , 30 includes a spoiler member 20 and the link mechanism 30 . 
external force acting on the spoiler member can be absorbed , The spoiler member 20 is , as illustrated in FIG . 2 , a 
but a displacement amount of the elastic deformation cannot plate - shaped member extending in a vehicle width direction 
be made large in the case of taking into consideration that ( the left - and - right direction in this figure ) . Both end portions 
rigidity having a degree so as not to yield to wind pressure of the spoiler member 20 in the vehicle width direction are 
is necessary for the link . For this reason , in the spoiler device 35 formed in such a way that widths thereof in a vertical 
of the prior art , limitation is imposed on a size of an obstacle direction become narrower toward an outer side in the 
a load from which can be released . vehicle width direction . The spoiler member 20 is supported 
A need thus exists for a movable spoiler device which is by support members 11 and 12 provided at two left and right 

not susceptible to the drawback mentioned above . positions in an upper end portion 20u of the spoiler member 
40 20. Each of the support members 11 and 12 is fixed to a 

SUMMARY bumper reinforcement 5 , and the upper end portion 20u of 
the spoiler member 20 is supported by support shafts 11a 

A spoiler device according to this disclosure is a movable and 12a provided coaxially with each other at the respective 
spoiler device provided at a front portion of a vehicle body . support member 11 and 12 , in such a way that the upper end 
The spoiler device includes a link mechanism and a spoiler 45 portion 20u is rotatable relative to the bumper reinforcement 
member . In the link mechanism , a drive link , an intermediate 5 . 
link , a driven link , and a fixed link are annularly connected . The link mechanism 30 includes a drive link 31 , a driven 
The drive link is driven by an actuator , thereby causing the link 32 , an intermediate link 33 , and a bracket 37 , and is a 
link mechanism to operate as a four - joint link . The spoiler mechanism in which with the bracket 37 being a fixed link , 
member is fixed to the intermediate link or the driven link , 50 the respective links are connected annularly in the order of 
and can be spread out and accommodated relative to the the drive link 31 , the intermediate link 33 , the driven link 32 , 
vehicle body by operation of the link mechanism . Any one the bracket 37 , and the drive link 31. The bracket 37 is fixed 
of the drive link , the intermediate link , and the driven link to the bumper reinforcement 5 , the spoiler member 20 is 
is configured so as to include two division links whose one fixed to the driven link 32 , and the drive link 31 is driven by 
end portions are connected by a connection portion . The two 55 an un - illustrated motor as an actuator whereby the link 
division links are rotatable around the connection portion , mechanism 30 causes the spoiler member 20 to emerge and 
and are pressed in rotational directions by a pressing mem- retract relative to the front bumper 2 . 
ber . At one end of the drive link 31 , as illustrated in FIG . 3 , 

a drive shaft 41 is provided so as to be rotatably supported 
BRIEF DESCRIPTION OF THE DRAWINGS 60 by the bracket 37. A rotational shaft of the motor that can be 

driven in both forward and backward directions is connected 
The foregoing and additional features and characteristics to the drive shaft 41 via a gear mechanism , which is not 

of this disclosure will become more apparent from the illustrated . The drive shaft 41 is rotated by the motor , and 
following detailed description considered with the reference thereby , the drive link 31 is rotated with the drive shaft 41 
to the accompanying drawings , wherein : 65 functioning as a supporting point . 

FIG . 1 is a front view of a vehicle 1 including a spoiler The driven link 32 is fixed , by a bolt , at a position in the 
device 10 according to this embodiment ; upper end portion 20u of the spoiler member 20 and between 



US 11,040,744 B2 
3 4 

the two support members 11 and 12 , as illustrated in FIG . 2 . drive link 31 and the first intermediate link 34 changes from 
As illustrated in FIG . 3 , a driven shaft 42 is provided at one an angle smaller than 180 degrees to an angle larger than 180 
end of the driven link 32 , being rotatably supported by the degrees , and the connection shaft 43 between the drive link 
bracket 37 and positioned so as to be parallel with and be 31 and the first intermediate link 34 contacts against the 
separated from the drive shaft 41. The driven shaft 42 is 5 contact surface 37s of the bracket 37 . 
provided coaxially with the support shafts 11a and 12a of the As illustrated in FIG . 6 , when external force directed from 
support members 11 and 12 , and the driven link 32 is the front to the rear of the vehicle 1 acts on the spoiler 
rotatable with the driven shaft 42 and the support shafts 11a member 20 due to interference of an obstacle or the like 
and 12a functioning as supporting points . Since the spoiler during running in the spread - out state , the first intermediate 
member 20 is fixed to the driven link 32 as described above , 10 link 34 and the second intermediate link 35 are rotated , 
the spoiler member 20 rotates accompanying rotation of the against the pressing force of the torsion spring 36 provided 
driven link 32 , with the driven shaft 42 and the support at the connection shaft 44 , in directions of decreasing an 
shafts 11a and 12a functioning as the supporting points . interior angle made by the first intermediate link 34 and the 
The bracket 37 functions as a fixed link in the link second intermediate link 35. Thereby , the elastic force of the 

mechanism 30 , and as illustrated in FIG . 3 , rotatably sup- 15 torsion spring 36 absorbs the external force acting on the 
ports the drive link 31 via the drive shaft 41 , and rotatably spoiler member 20 , and thus , the first intermediate link 34 , 
supports the driven link 32 via the driven shaft 42 provided the second intermediate link 35 , and the driven link 32 can 
at a position parallel with and separated from the drive shaft be prevented from being damaged . Further , in the spread out 
41. Further , as illustrated in FIG . 4 , the bracket 37 ( fixed state , the connection shaft 43 between the drive link 31 and 
link ) includes a contact surface 37s that faces the interme- 20 the first intermediate link 34 contacts against the contact 
diate link 33 , against which a connection shaft 43 contacts , surface 37s of the bracket 37 in the turned - over state , and for 
and that regulates a rotation range of the drive link 31 . this reason , the external force acting on the spoiler member 

The intermediate link 33 , as illustrated in FIG . 3 , includes 20 is not transmitted to the drive link 31 , i.e. , the actuator . 
a first intermediate link 34 whose one end is rotatably The above - described spoiler device 10 according to this 
connected to the other end of the drive link 31 via the 25 embodiment includes the link mechanism 30 in which the 
connection shaft 43 , a second intermediate link 35 whose drive link 31 , the intermediate link 33 , the driven link 32 , 
one end is rotatably connected to the other end of the first and the bracket 37 ( fixed link ) are connected annularly and 
intermediate link 34 via a connection shaft 44 and whose that operates as the four - joint link by drive of the drive link 
other end is rotatably connected to the other end of the 31 , and the spoiler member 20 fixed to the driven link 32 . 
driven link 32 via a connection shaft 45 , and a torsion spring 30 The intermediate link 33 is constituted of the first interme 
36 provided at the connecting shaft 44 between the first diate link 34 and the second intermediate link 35 connected 
intermediate link 34 and the second intermediate link 35 . to each other by the connection shaft 44. The first interme 

The torsion spring 36 is provided so as to press the first diate link 34 and the second intermediate link 35 are 
intermediate link 34 and the second intermediate link 35 in rotatable relative to each other around the connection shaft 
directions ( opening directions ) of increasing an interior 35 44 , and are pressed in the rotational directions by the torsion 
angle made by the first intermediate link 34 and the second spring 36. Thereby , even when external force acts on the 
intermediate link 35 in the annular link mechanism 30 , and spoiler member 20 due to interference with an obstacle , or 
the first intermediate link 34 and the second intermediate the like , the first intermediate link 34 and the second 
link 35 are held at a predetermined open angle by pressing intermediate link 35 rotate against the pressing force of the 
force of the torsion spring 36. Accordingly , at normal time , 40 torsion spring 36 whereby the external force is absorbed . As 
the first intermediate link 34 and the second intermediate a result , the movable spoiler device 10 can favorably absorb 
link 35 move integrally , and the link mechanism 30 func- the external force acting on the spoiler member 20 . 
tions as a four - joint link by the drive link 31 , the interme- Further , in the state where the spoiler member 20 is spread 
diate link 33 ( the first intermediate link 34 and the second out , the link mechanism 30 is in the turned - over state where 
intermediate link 35 ) , the driven link 32 , and the bracket 37 45 an interior angle of the connection shaft 43 made by the 
( fixed link ) . drive link 31 and the first intermediate link 34 is larger than 
Next , description is made on operation of the thus- 180 degrees , and the connection shaft 43 contacts against the 

configured spoiler device 10 according to this embodiment . contact surface 37s of the bracket 37 , and thus , external 
When the vehicle 1 is stopped , or is running at a low speed , force acting on the spoiler member 20 can be prevented from 
the spoiler device 10 according to this embodiment is in an 50 being transmitted to the drive link 31 , i.e. the actuator , and 
accommodated state of being accommodated in the front the actuator can be more reliably prevented from being 
bumper 2 when seen from the front of the vehicle 1 , and at damaged . Naturally , the external force acting on the spoiler 
the time of high speed running , the spoiler device 10 is in a member 20 is absorbed by elastic force of the torsion spring 
spread - out state of being spread out from the front bumper 36 , and thus , each of the links can be prevented from being 
2. In the accommodated state , as illustrated in FIG . 4 , the 55 damaged . 
drive link 31 is rotated counterclockwise in the drawing , and Although the intermediate link 33 is constituted of the 
the spoiler member 20 is held in a state of being inclined division links ( the first intermediate link 34 and the second 
toward a rear of the vehicle 1 . intermediate link 35 ) in the above - described embodiment , 

In the spread - out state , as illustrated in FIG . 5 , the drive the drive link 31 may be constituted of division links , or the 
link 31 is rotated clockwise in the drawing , and accompa- 60 driven link 32 may be constituted of division links . 
nying this , the first intermediate link 34 and the second The spoiler member 20 is fixed to the driven link 32 in the 
intermediate link 35 integrally move , and rotate the driven above - described embodiment , but may be fixed to an inter 
link 32 clockwise in the drawing , and thereby , the spoiler mediate link . FIG . 7 is a side view of a spoiler device 110 
member 20 is brought into a posture of being vertical to a according to a modified example . In FIG . 7 , illustration of a 
lower side of the vehicle 1. In the spread - out state , the link 65 fixed link is omitted . As illustrated in the drawing , the 
mechanism 30 is in what is called a turned - over state where spoiler device 110 according to the modified example 
an interior angle of the connection shaft 43 made by the includes a spoiler member 120 and a link mechanism 130 . 
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The link mechanism 130 includes a drive link 131 driven by Note that the correspondence relation between the main 
an un - illustrated actuator , an intermediate link 133 , a driven elements of the above - described embodiment and the main 
link 132 , and the fixed link that are connected annularly , elements of the disclosure is merely one example for spe 
with the fixed link rotatably supporting a drive shaft 141 of cifically describing the form for implementing the disclo 
the drive link 131 and a driven shaft 142 of the driven link 5 sure , and for this reason , does not limit the elements of the 
132 so as to be in parallel with each other and be at positions disclosure . In other words , the disclosure is interpreted on 
separated from each other . The drive link 131 includes a first the basis of the description made below , and the embodiment 
drive link 134 with one end where the drive shaft 141 is is merely one specific example of the disclosure . 
provided , a second drive link 135 whose one end is rotatably A spoiler device according to this disclosure is a movable 
connected to the other end of the first drive link 134 via a 10 spoiler device provided at a front portion of a vehicle body . 
connection shaft 143 and whose other end is connected to The spoiler device includes a link mechanism and a spoiler 
the intermediate link 133 , and a torsion spring 136 provided member . In the link mechanism , a drive link , an intermediate 
at the connection shaft 143. The torsion spring 136 is link , a driven link , and a fixed link are annularly connected . 
provided so as to press the first drive link 134 and the second The drive link is driven by an actuator , thereby causing the 
drive link 135 in directions of increasing an interior angle 15 link mechanism to operate as a four - joint link . The spoiler 
made by the first drive link 134 and the second drive link 135 member is fixed to the intermediate link or the driven link , 
in the annular link mechanism 130. In the thus - configured and can be spread out and accommodated relative to the 
spoiler device 110 according to the modified example , as vehicle body by operation of the link mechanism . Any one 
illustrated in FIG . 7 , when the first drive link 134 is rotated of the drive link , the intermediate link , and the driven link 
counterclockwise in the drawing , the second drive link 135 20 is configured so as to include two division links whose one 
is rotated integrally with the first drive link 134 , and end portions are connected by a connection portion . The two 
accompanying this , the spoiler member 120 is brought into division links are rotatable around the connection portion , 
an accommodated state of being accommodated in a front and are pressed in rotational directions by a pressing mem 
bumper 102 when seen from a front of a vehicle . Meanwhile , ber . 
when the first drive link 134 is rotated clockwise in the 25 The spoiler device according to this disclosure includes 
drawing , the second drive link 135 is rotated integrally with the link mechanism and the spoiler member . In the link 
the first drive link 134 , and accompanying this , the spoiler mechanism , the drive link , the intermediate link , the driven 
member 120 fixed to the intermediate link 133 is brought link , and the fixed link are annularly connected . The drive 
into a spread - out state of being spread out from the front link is driven , thereby causing the link mechanism to operate 
bumper 102 to a lower side . Further , in the spread - out state , 30 as the four - joint link . The spoiler member is fixed to the 
when external force acts on the spoiler member 120 by intermediate link or the driven link . In the spoiler device , 
interference of an obstacle or the like , as illustrated in FIG . any one of the drive link , the intermediate link , and the 
8 , the first drive link 134 and the second drive link 135 are driven link is configured so as to include two division links 
rotated , against pressing force of the torsion spring 136 connected to each other , and the two division links are 
provided at the connection shaft 143 , in directions of 35 configured so as to be rotatable around the connection 
decreasing an interior angle made by the first drive link 134 portion , and be pressed in rotational directions by the 
and the second drive link 135. Thereby , the external force is pressing member . Thereby , even when external force acts on 
absorbed by elastic force of the torsion spring 136 , and the the spoiler member due to interference with an obstacle , or 
actuator and the link mechanism 130 can be prevented from the like , the two division links rotate relative to each other 
being damaged . Note that the drive link 131 is constituted of 40 against pressing force of the pressing member whereby the 
the division links ( the first drive link 134 and the second external force is absorbed . As a result , by a sufficient 
drive link 135 ) in the above - described modified example , displacement amount , the movable spoiler device can favor 
but the driven link 132 may be constituted of division links , ably absorb the external force acting on the spoiler member . 
or the intermediate link 133 may be constituted of division In such a spoiler device according to the disclosure , the 
links . 45 link mechanism may be configured in such a way that , when 

Although the two division links ( the first intermediate link the spoiler member is accommodated , an interior angle of 
34 and the second intermediate link 35 ) that are connected the connection portion made by the drive link and the 
to each other by the connection shaft 44 so as to be rotatable intermediate link becomes smaller than 180 degrees , and 
relative to each other and that are pressed in the rotational when the spoiler member is spread out , an interior angle of 
directions by the torsion spring 36 are provided in the 50 the connection portion made by the drive link and the 
above - described embodiment and the modified example intermediate link becomes larger than 180 degrees , and the 
thereof , three or more division links may be provided . connection portion contacts against a stationary member . 

The following description is made on correspondence The two division links may be included in the intermediate 
relation between main elements of the above - described link or the driven link . Thereby , external force acting on the 
embodiment and main elements of the disclosure described 55 spoiler member is not transmitted to the actuator , and thus , 
in SUMMARY and below . In the embodiment , the drive link the actuator is prevented from being damaged due to the 
31 corresponds to “ the drive link ” , the intermediate link 33 external force . Further , since the two division links included 
corresponds to " the intermediate link ” , the driven link 32 in the intermediate link or the driven link rotate against 
corresponds to “ the driven link ” , the bracket 37 corresponds pressing force of the pressing member and thereby absorbs 
to “ the fixed link ” , the link mechanism 30 corresponds to 60 the external force acting on the spoiler member , the inter 
“ the link mechanism ” , the spoiler member 20 corresponds to mediate link and the driven link also can be prevented from 
“ the spoiler member ” , the first intermediate link 34 and the being damaged . In the spoiler device according to this aspect 
second intermediate link 35 correspond to “ the two division of this disclosure , the spoiler member may be fixed to the 
links ” , and the torsion spring 36 corresponds to the pressing driven link , and the two division links may be included in the 
member ” . The bracket 37 further corresponds to the “ the 65 intermediate link . 
stationary member ” . The support members 11 and 12 cor- Further , in the spoiler device according to this disclosure , 
respond to “ the support members ” . the two division links may be included in one link closer to 
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the drive link than a different link to which the spoiler the two division links are included in the intermediate 
member is fixed , in which the one link and the different link link . 
may be among the drive link , the intermediate link , and the 4. The spoiler device according to claim 1 , wherein 
driven link . The two division links are arranged on a route the two division links are included in one link closer to the 
between the actuator and the spoiler member whereby 5 drive link than a different link to which the spoiler 
external force acting on the spoiler member can be pre member is fixed , in which the one link and the different 
vented from being transmitted directly to the actuator . link are among the drive link , the intermediate link , and Furthermore , the spoiler device according to this disclo the driven link . 
sure may include a support member that is on each side of 5. The spoiler device according to claim 2 , wherein the link mechanism in a vehicle width direction and that 10 the two division links are included in one link closer to the supports the spoiler member so as to be rotatable relative to 
the vehicle body . A rotational shaft of the support member drive link than a different link to which the spoiler 

member is fixed , in which the one link and the different may be provided coaxially with a rotational shaft of the 
driven link that rotates relative to the fixed link . Thereby , the link are among the drive link , the intermediate link , and 

the driven link . spoiler member can be more stably supported in a rotatable 15 
state . 6. The spoiler device according to claim 3 , wherein 
The embodiment of this disclosure is described above , but the two division links are included in one link closer to the 

needless to say , this disclosure is not limited to the embodi drive link than a different link to which the spoiler 
ment at all , and can be implemented in various forms within member is fixed , in which the one link and the different 
the scope that does not depart from the essence of this 20 link are among the drive link , the intermediate link , and 
disclosure . the driven link . 

This disclosure is applicable to the industry of manufac- 7. The spoiler device according to claim 1 , further com 
turing a spoiler device , and the like . prising 

The principles , preferred embodiment and mode of opera- a support member that is on each side of the link mecha 
tion of the present invention have been described in the 25 nism in a vehicle width direction and that supports the 
foregoing specification . However , the invention which is spoiler member so as to be rotatable relative to the 
intended to be protected is not to be construed as limited to vehicle body , wherein 
the particular embodiments disclosed . Further , the embodi- a rotational shaft of the support member is provided 
ments described herein are to be regarded as illustrative coaxially with a rotational shaft of the driven link that 
rather than restrictive . Variations and changes may be made 30 rotates relative to the fixed link . 
by others , and equivalents employed , without departing 8. The spoiler device according to claim 2 , further com 
from the spirit of the present invention . Accordingly , it is prising a support member that is on each side of the link 
expressly intended that all such variations , changes and mechanism in a vehicle width direction and that supports the 
equivalents which fall within the spirit and scope of the spoiler member so as to be rotatable relative to the vehicle 
present invention as defined in the claims , be embraced 35 body , wherein 
thereby a rotational shaft of the support member is provided 
The invention claimed is : coaxially with a rotational shaft of the driven link that 
1. A movable spoiler device provided at a front portion of rotates relative to the fixed link . 

a vehicle body , the spoiler device comprising : 9. The spoiler device according to claim 3 , further com 
a link mechanism in which a drive link , an intermediate 40 prising a support member that is on each side of the link 

link , a driven link , and a fixed link are annularly mechanism in a vehicle width direction and that supports the 
connected , and that operates as a four - joint link by spoiler member so as to be rotatable relative to the vehicle 
drive of the drive link by an actuator ; and body , wherein 

a spoiler member that is fixed to the intermediate link or a rotational shaft of the support member is provided 
the driven link , and that can be spread out and accom- 45 coaxially with a rotational shaft of the driven link that 
modated relative to the vehicle body by operation of the rotates relative to the fixed link . 
link mechanism , wherein 10. The spoiler device according to claim 4 , further 

any one of the drive link , the intermediate link , and the comprising a support member that is on each side of the link 
driven link is configured so as to include two division mechanism in a vehicle width direction and that supports the 
links whose one end portions are connected by a 50 spoiler member so as to be rotatable relative to the vehicle 
connection portion , and body , wherein 

the two division links are rotatable around the connection a rotational shaft of the support member is provided 
portion , and are pressed in rotational directions by a coaxially with a rotational shaft of the driven link that 
pressing member . rotates relative to the fixed link . 

2. The spoiler device according to claim 1 , wherein 11. The spoiler device according to claim 5 , further 
the link mechanism is configured in such a way that , when comprising a support member that is on each side of the link 

the spoiler member is accommodated , an interior angle mechanism in a vehicle width direction and that supports the 
of a connection portion made by the drive link and the spoiler member so as to be rotatable relative to the vehicle 
intermediate link becomes smaller than 180 degrees , body , wherein 
and when the spoiler member is spread out , an interior 60 a rotational shaft of the support member is provided 
angle of a connection portion made by the drive link coaxially with a rotational shaft of the driven link that 
and the intermediate link becomes larger than 180 rotates relative to the fixed link . 
degrees , and the connection portion contacts against a 12. The spoiler device according to claim 6 , further 
stationary member , and the two division links are comprising a support member that is on each side of the link 
included in the intermediate link or the driven link . 65 mechanism in a vehicle width direction and that supports the 

3. The spoiler device according to claim 2 , wherein spoiler member so as to be rotatable relative to the vehicle 
the spoiler member is fixed to the driven link , and body , wherein 
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9 
a rotational shaft of the support member is provided 

coaxially with a rotational shaft of the driven link that 
rotates relative to the fixed link . 
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